The strong influence of changes of the chemical composition on the formation of a heavyelectron ground state is demonstrated in uranium intermetallic compounds crystallizing in the cubic AuBe5 structure.
The formation of a heavy-electron ground state in uranium intermetallic compounds is, so far, observed exclusively in materials where the nearest distance dUU between uranium atoms in the crystal lattice exceeds 4 A. The most prominent examples are UBet3 (Ref. 1) and UPt3, both heavy-electron superconductors, and U2Znt7 (Ref. 3) and UCd~&, which order magnetically out of a heavyelectron state. Among these examples the largest electronic contributions to the molar low-temperature specific heat cp are observed in UBe~3 and UCd~~, for which dU U exceeds 5 and 6 A, respectively. More recently, the formation of a heavy-electron state, indicated by a c~/T ratio which increases with decreasing temperature, in an already magnetically ordered material was observed in UCu5, another uranium compound where dU U is close to 5 A. While these observations suggest that a large separation between Sf-electron-carrying atoms is favorable for the formation of a heavy-electron state it seems a priori questionable that this condition alone is sufficient, because, as we shall see below, other compounds with U-U separations close to or more than 5 A do not show heavyelectron characteristics at low temperatures.
In a discussion of the low-temperature behavior of uranium compounds with the Cu3Au crystal structure, Koelling, Dunlap, and Fig. 4 
